INTRODUCTION
Rotaviruses are important causal agents of diarrhoea in animals, belonging to the family Reoviridae with an elevensegment double-stranded RNA genome [13, 21] . Presently, based on the VP6 structural protein of the genus Rotavirus, ten species designated Rotavirus A-J have been antigenically identified [4, 14, 17, 21] . Rotaviruses are generally species-specific, but cross-species transmission is possible.
Several case studies have indicated the infection of humans by animal rotaviruses [20, 27] . Porcine rotavirus is one of the three major causative agents of viral diarrhoea in swine herds worldwide [6] , the others being porcine epidemic diarrhoea virus (PEDV) and transmissible gastroenteritis virus (TGEV). Porcine rotavirus infects neonates between the first and the second weeks of life, affecting the productivity of the herd as reflected in the economic losses associated with growth retardation, the cost of veterinary treatment and, in some cases, the death of the animal [26] . These factors make it necessary to develop a diagnostic system that permits the specific detection of porcine rotavirus strains in the affected populations [12] . Rotaviruses can also infect and cause gastroenteritis in a broad range of animal species resulting in significant economic losses in livestock animals, including young hogs and cattle [13, 20] .
Rotavirus A causes acute enteritis in young piglets and a fairly large proportion of neonatal diarrhoea [18, 19] .
They have been shown to infect mammals (for example apes), cattle, pigs, sheep, rats, cats, dogs, mice, horses, rabbits and birds (chickens and turkeys). These are potential reservoirs for genetic exchange with human rotaviruses [10] . There is evidence for interspecies transmission between humans and other animals as well as between various animal species [15, 20] . There are two major routes to cross the host barriers: direct interspecies transmission and transmission coupled with reassortment [19] . Management failure in pig herds might be pivotal in the development of the disease, as well as infection by bacteria, protozoa and other viruses [11, 19, 35] .
Rotavirus infection is endemic in pig herds worldwide [28] . Antigen detection in diarrhoeic pigs have demonstrated rotavirus infection in two-thirds of herds; and seroprevalence studies in pigs have demonstrated that almost all animals in a herd could be exposed [7, 28] . It therefore becomes important, to screen for the presence of rotavirus in asymptomatic infections [29] . Rotavirus infection in animals can cause great economic loss to the farmer due to the cost of treatment associated with increased morbidity and mortality rates. There is a paucity of information on the prevalence of rotavirus in pigs in Zaria, where very few pigs are mainly raised in traditionally restricted pens.
These animals live in close proximity to humans, a situation which may result in significant zoonotic implications with rotavirus infections.
The aim of this study was to investigate the prevalence of rotavirus antigen in the faeces and the risk factors associated with rotavirus infection in pigs in Zaria.
MATERIALS AND METHODS

Study area
This study was carried out in Zaria and environ, comprising of Zaria, Sabon Gari and Giwa Local Government 
Study design and sample collection
A cross-sectional study design was used for the study and convenience sampling method was carried out during sample collection due to the availability of the pigs and consent of the farmers. A sample size of 376 was determined for the study using the formula described by T h r u s f i e l d [31] . The study subjects were selected regardless of age, sex or breed. For each study subjects, data was generated on 
Questionnaire survey
A total of three hundred and seventy-six (376) structured questionnaires were administered to the farm owners to obtain information on: age, sex, breed, management system, the presence of other animals on the farm, and other biosecurity measures carried out on the farm. For the purpose of this study, some variables are defined as follows: Intensive; animals that are confined at all times and not allowed to scavenge, Semi-intensive; animals that are allowed to scavenge but come back to their pens to be fed.
Adult -pig ≥ 4 months old; piglet -< 4 months old pig.
Data analysis
Data obtained from the study as well as the questionnaire survey were subjected to statistical tests using GraphPad Prism version 7.03 for Windows (GraphPad Software, La Jolla California, USA) and Microsoft Excel. The frequency of occurrence of rotavirus in pigs was determined.
Chi-square, Fisher's exact test and odds ratios were appropriately calculated where applicable and values of P < 0.05 were considered statistically significant.
RESULTS
This study recorded a 9.8 % prevalence of rotavirus antigen in swine faecal samples obtained from pigs of all ages and from both backyard and institutional piggeries in Zaria and environs. The occurrence was higher in male (10.1 %) pigs than female (9.6 %) pigs (Table 1) . It was also slightly higher in piglets (10.4 %) than adult (9.1 %) (Table 1). The breed prevalence was highest in the crossbred pigs (15.5 %), followed by the exotic (12.0 %) and lowest in the local pigs (5.9 %) ( Table 1 ). There was a statistically significant relationship (P > 0.05) between the prevalence of rotavirus antigen and breed ( Table 1 ).
The prevalence of rotavirus infection and risk factors (Table 1 ). There was a high prevalence seen in pigs from institutional farms (12.0 %) compared to those in the backyard farms (9.2 %) ( Table 1 ).
The pigs fed on commercial feed revealed a higher prevalence of Rotavirus infection (11.8 %) than pigs that were fed home-made feed and also scavenged (9.2 %).
The source of water also yielded a prevalence of 9.2 % and 11.8 % for borehole and dam respectively ( Table 2 ). There was a slightly higher prevalence rate of 13.8 % in farms with other animal species within the pig premises compared to farms with animals far from the pig premises (9.5 %) ( Table 2 ).
DISCUSSION
The overall prevalence of 9.8 % of rotavirus antigen in the faecal samples of pigs examined in this study, although seemingly low is of public health significance because of the risk of transmission of infection particularly to handlers and pig breeders owing to the fact that rotavirus infected pigs may serve as source of infection to humans [32] . [20, 33] . In this study, rotavirus antigen was isolated in apparently healthy pigs. This supports findings of [3, 9, 22, 29] , who reported high viral shedding of rotavirus by asymptomatic pigs.
Numerous case reports have indicated human infection
This could be as a result of rotavirus being endemic in pig herds worldwide [28] . The presence of rotavirus antigen in asymptomatic pigs in this study is worthy of note as they could be a significant source of new emerging genotypes.
Some studies have recorded higher prevalences than obtained in this study, such as the findings by A n h et al. [3] in Vietnam, M i d g l e y et al [22] and S t e y e r et al. [29] both in Slovenia who recorded prevalence rates of 24.9 %, 18 %, and 20 %, respectively in mostly asymptomatic pigs.
Lower prevalence rates were documented by W e i l e r et al. [34] , in Germany and P a r r a et al. [25] in Argentina, with findings of 4 % and 3 %, respectively.
The variations in the prevalence of rotavirus infection could be attributed to the study duration, management system, number and age of pigs sampled and season amongst other factors. There was no significant association The slightly higher prevalence rate of 13.8 % in pig farms with other animal species within the pig premises compared to farms with animals far from the pig premises (9.5 %), gives an indication that there is a possibility of interspecies transmission between these animals, as livestock animals kept on the farms may serve as sources of infection to the pigs and vice-versa. This trend of interspecies transmission of the virus has been reported previously [15, 20] .
The high prevalence seen in pigs from institutional farms (12.0 %) compared to those in the backyard farms (9.2 %) might be due to compromised biosecurity in these farms.
There is recirculation and spread of infections through contaminated boots from one farm into the other by the workers. Also, the improper cleaning and disinfection of pens and equipment of the farms lacking adequate biosecurity may result in high prevalence as seen here. The use of one feeder for so many animals can lead to the spread of infection when one of the animals gets infected.
